Findings: Urban campus-based students had a statistically significant positive change in opinions about rural comfortable living, availability of quality services, community support, and medical resources. The urban campus-based students also showed a significantly increased interest in small town practice after the rotation.
Conclusions:
Our hypothesis that urban-based students would report an increased level of rural community support at the end of the rotation was confirmed. These urban-based students also reported positive opinions about rural living and practice. The students primarily based at the urban campus also showed a statistically significant more positive attitude toward pursuing a career in a small town after the 8-week experience. This suggests that brief rural immersion experiences may make the larger student pool at an urban campus available to address rural workforce challenges. Future studies at multiple rural sites with a larger sample size are needed to confirm this possibility.
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Most medical school approaches to the shortage of physicians in rural areas have been based on the affinity model. Simply put, this model asserts that a student who is from a rural area who chooses to do a portion of their training in a rural area will be more likely to choose rural practice later. [1] [2] [3] There are many publications supporting the association between rural rotations and subsequent rural practice, with a recent review of 37 articles from several countries showing a trend toward higher likelihood of rural practice choice associated with longer rural experiences. 4 A shorter rural experience is less expensive to support, and it can be less disruptive for students who choose to spend the majority of their clinical training at an urban campus. Almost all publications describing rural experiences are focused on primary care in small towns, as that seems the most likely to reinforce rural affinity.
Most of the publications describing short rural experiences are focused on showing comparable experiences and associations with subsequent rural practice. Some have focused more on student satisfaction. 5 Programs have published summaries of their rural experiences during the clinical years varying from 6 weeks 6,7 to 4 months 8 to 9 months. 9,10 A longer immersion experience is provided by rural regional campuses, where the entire 2-year clinical experience is rural. 11, 12 The longer rural experiences included surgery rotations, some in block rotations and some in a longitudinal integrated clerkship format. 13 We found no reports of individual short rural surgery rotations. Some reports measured detailed student perceptions of rural living and practice before and after short rural primary care experiences, as well as students' interest in rural practice. [14] [15] [16] To increase the number of rural physicians it is important to gain an understanding of the perspective of the medical students who choose only a shorter duration rural experience outside of primary care. Although a recent study showed that almost 45% of students choosing to move to a 2-year rural clinical campus ultimately chose rural practice, 7% of those who remained on the urban campus also chose rural practice. 17 Because resources dictate that urban campuses have many more students, this number is significant, and it may represent an important reservoir for future rural physicians.
The goal of this study was to determine whether an 8-week rural surgical clerkship is enough time to change students' opinions about rural settings and rural practice. The 3 student authors who are in the rural track, after having spent a summer at the rural campus and the academic year at the urban campus, predicted that the students who are not in the rural track would come to appreciate the strong community support present for the rural hospital. However, we assumed that the urban-based students would not be impressed with local medical resources, comfortable living, or availability of quality nonmedical community services in the small town that hosts the rural campus.
Methods

Setting
This study was conducted at the University of Louisville School of Medicine Trover (ULTC) rural campus, based in a town of 20,000. The hospital has an average acute care census of 100, serves as a regional referral center for 5 rural counties, and includes a comprehensive cancer center and cardiac bypass surgical capabilities. Surgical staff includes 4 general surgeons, 4 orthopedists, 2 ENTs, and 2 cardiothoracic surgeons. The county has a Rural-Urban Continuum Code (RUCC) of 5, which means it contains a nonmetropolitan population of 20,000 or more, not adjacent to a metropolitan area and is considered a Micropolitan Statistical Area by the US Census.
The site has hosted 4-6 students completing the required M-3 surgery rotation of 8 weeks for almost 45 years. The 2-day orientation lectures are identical on the 2 campuses; they are provided by live video to the rural campus. After that, lectures are given at each campus separately, approximately 2 hours each weekday, by the respective campus faculty. Weekly Grand Rounds are shared by live video. The clinical learning at the rural campus is an apprenticeship model, with 1 or 2 students working with each faculty, accompanying them in the office, hospital rounds, and operating room. The student is usually in the second assistant role on each surgical case, often closing the incision with supervision. Each hospital patient is seen on work rounds by a student, who writes a daily note. There is an upper-level surgical resident from the urban campus doing a 1-month rotation, primarily with one of the surgeons. Most of the supervision and one-to-one teaching of the student, however, is done by an experienced surgeon.
The urban campus-based students live in a house (termed the "surgery house") designated for visiting students during this rural rotation, often returning to their urban lodging on the weekends that they are not on call.
For the academic year reported here, there was no statistically significant difference in the end of rotation shelf exam scores between the rural-based surgery students and those completing the same rotation in the Louisville urban medical center. The rural site has a reputation as having more hands-on experiences than are available in the urban setting where more students and residents are competing for procedures.
Subjects
There were 33 participants, each a third-year medical student at the University of Louisville School of Medicine, and all students completing the rural surgery rotation during the time period completed the survey. All students had expressed interest in participating in a rural surgical rotation and the Louisville urban campus students were selected based on a lottery system. All rural track students completed their first 2 years at the urban campus and then moved to the rural campus for the last 2 years of medical school. All of the rural track students completed their M-3 required surgery rotation at the rural site, alongside the urban track students. Of the 33 total participants, 10 were in the rural track. The remaining 23 were students in the urban track.
Survey
During the 2015-2016 academic year, each student completed a rural health opinion survey at the beginning and end of the 8-week surgical rotation. The survey was modified from a previously published report 18 and consisted of 44 questions with responses on a 5-point Likert scale ranging from strongly disagree (1) to strongly agree (5). Questions addressed opinions concerning rural living, patients in rural areas, and physicians in rural areas. Also at the end of the rotation, they were asked to complete a survey that measured changes in attitudes about future rural practice. The rural hospital IRB designated the protocol as exempt.
As part of a larger study, factor analysis was performed and previously reported for a sample of 255 University of Louisville School of Medicine students on each of the 3 sections of the survey.
19 Table 1 shows the items remaining after the factor analysis. Questions regarding general rural area perceptions were broken into 3 factors: community support, comfortable living, and availability of quality services. Inquiries about patients in rural areas were divided into 2 factors: physician value and patient motivation. Lastly, questions that assessed opinions about physicians in rural areas were separated into 4 factors: physician status within the community, attractive practice options, medical resources, and physician workload. Twelve composite scales or subscales were calculated for each student by averaging the scores of items that make up each factor.
Statistical Analysis
Pre-and post-differences for each scale were evaluated using the paired sample t-test or the Wilcoxon Signed Rank test. Data from all 33 students was analyzed first, and then subpopulation analysis compared pre-and postresults of students with rural or urban hometowns; the independent sample t test was then used to compare the change score between the 2 groups. A second subpopulation analysis, which was analyzed similarly, was whether the student was in the rural or urban track. Students selfidentified their hometowns, and those with a population less than 30,000 and in a county with a RUCC higher than 4 were coded as rural. The alpha level of significance was set at P < .05. SPSS version 22.0 (IBM Corp, Armonk, New York) was used to analyze the data.
Results
There were no statistical differences in the pre-post scale scores when all 33 students were included as one group. When comparing rural students' opinions to those who grew up in an urban area, the only differences were that those with rural upbringing showed a positive change on the medical resources scale and urban students showed a positive change in perceived rural community support. There were no scales that had a statistically significant change in pre to post mean (results not shown). Therefore, we focused on the finding that students in the urban track had a significant increase after the rotation in 4 subscales above the opinions of the rural track students. Neither subscale about rural patients differed between the tracks, but the urban track students had statistically significantly more positive opinions after the rotation about comfortable living, availability of quality services, community support, and medical resources (see Table 2 ). The end of rotation global question concerning attitude toward rural practice among the 23 urban track students showed a significant positive change, as shown in Table 3 .
Discussion
Our hypothesis that urban-based students would report an increased level of rural community support at the end of the rotation was confirmed. This is likely due to the higher level of community awareness and pride in the local hospital than is present in an urban setting, where allegiance may be split among competing hospitals and fewer of the staff are neighbors. Surprisingly, the urban track students also reported more positive opinions about local medical resources after their rotation. We, as rural track students, originally thought this factor would decrease at the end of the rotation due to fewer resources being available than those the urban track students are accustomed to in urban hospitals. Their positive change can be potentially explained by the urban track students initially having low expectations of what is available in rural areas, while rural track students were already aware of the resources available from their previous experiences there.
Urban track students reported increased perceptions of comfortable living and availability of quality services (including day care, health care, employment opportunities, and quality schools), which was also a surprise. We assumed urban track students would be accustomed to the variety of services and amenities found in urban areas like their urban campus site in Louisville, and therefore they would rate amenities found in a rural area lower by comparison. However, urban track students perceived the living conditions and available services to be better than expected.
One previously published study found similarly increased positive opinions about "primary care service features" after a 4-week family medicine or general internal medicine rural rotation, but their 18 items were all focused on the individual physician practice, with student perceptions about medical resources and other aspects of the host community not assessed. 15 Another study reporting a 4-to 8-week primary care experience included as 1 of its 12 questions about the community, "There's just not much to do in rural towns," and it did show a positive difference after the experience.
14 That group did not find an increase in student interest in rural practice after the rural experience, and they attributed this to the high initial interest and suggested a much longer, longitudinal experience would be required to measure a difference. 14 A report from Australia showed positive changes in urban-based students' knowledge and attitudes about rural practice after a 3-week rural placement, specialty unspecified. 16 Their 17-item survey was also focused on the individual practice environment, but 2 questions addressed topics similar to ours. "A rural doctor works more closely with the local community than a regional one" showed a positive change. But "There are lifestyle advantages to working in rural areas" showed only a nonsignificant trend toward the positive. Since we did find significant increases in urban-based student opinions after this brief surgical experience, we considered potential explanations. One reason for this positive attitude change could be the meaning of the word comfortable, as something providing physical ease or relaxation. Although the survey did not ask specifically why a student would respond with more positive answers, we believe this has less to do with wall color and house design, and more to do with the atmosphere of rural medicine. The relationship developed between a patient and rural physician has a level of comfort that can be felt by everyone involved, including an urban track student who may not have seen this level of connection between physicians and patients previously. In addition, these urban-based students were exposed to the interactions among physicians, support staff, and patients who also know each other in a wider social context. Sharing multiple roles in a small town often promotes a sense of ease and comfort that does not develop quickly in an environment where most patients are strangers.
The interactions between the urban-based students and those based at the rural campus may also have facilitated the positive opinions. An informal survey of the rural campus-based students showed that they gathered with the urban-based students many weekday evenings during their surgical rotation. These gatherings often included meals and study sessions, often in the surgery house, sometimes in local restaurants. When the urbanbased students saw the rural-based students (with whom they had shared the basic science years at the urban campus) thriving and happy with local amenities, it may have supported their own developing positive opinions.
And the opinions about availability of quality services may accentuate the availability rather than a diversity of options. Less traffic and easier parking at community services and retail establishments, along with friendlier workers who appear less rushed, may more than make up for fewer options, even for the urban track students. The totality of the urban track student experiences in the rural setting resulted in a much more positive average attitude toward a career in a small town after their rural rotation. Our study has important limitations. It provided insight into the opinions of urban-based medical students and how their perspectives about rural medicine changed, but it had a small sample size and included only 1 rural location. The "surgery house" base of operations may be important to others seeking to replicate our findings. To gain more understanding, this research should be expanded to larger samples at multiple locations, other specialty rotations, and other living arrangements, and as more medical schools place small regional campuses in rural areas, studies of urban-based students who do only a single rotation there rather than the entire 2 clinical years would be helpful.
Another limitation is that any such survey also could be affected by a social desirability bias that might make students report more positive opinions than they actually hold. This bias should have applied to both urban and rural track students, and it was only the urban track students who showed the opinion change, suggesting it was real. Future studies could include following urban track students through to practice choice, providing validation of the positive opinion changes that occurred after their rural surgery rotation.
This small study shows that an 8-week surgical clerkship in this rural area, carefully crafted to be comfortable and productive for visiting students, can positively affect the opinions of urban-based students about rural practice and rural living. If replicated in other sites, this could have a positive impact on the rural workforce by attracting some of the large pool of urban-based students to more rural areas.
